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VWi te Light Em ssion Diode and Wite Light Em ssion
Di ode Lanp Background of the Invention 5 Techni cal -
Field The present invention relates to a whi tﬂmm‘mw“l‘mm\
em ssion diode (LED), especially to a white
using the white LED wth high color rendering indepoiso*
(CRI), which is produced by placing at least 6.LED
chips emtting lights at different io wavel engths as
an awWRité LightlErsissinimBioaderartcYhifedrighhEmissipafDiede bamp
which m xes the |ights. Brief Description of the
Rel ated Art The current commercially available white
LED i s produced by coating a blue 15 light chip with
phosphors, where the blue light is emtted froma LED
BA¢HYrBlh of eé fivengomavel engt hs of 455- -'465nm and
t he phosphors whi ch have absorbed the blue |ight emt
yell ow green light. The CRI of the white LED is not
F‘iifﬁ%h'dé?t@ absence of red light conponent inits

ME¥ % Ce. Therefore, the white LED is not
quairhé bREchpinveftioaaelageneralvhité dititiemgssion tivele REDThespecially
proposed nethods for fabricating white LED alsqo .
fona wiite R ldrop lusinonige whiteal BBt Bigh gieldst repdedeg ingpx (CRI),

chips emtting red, .gre and. Ql [ QhL S . . e

PR atbesbpY asifh 3 eBl s i shird sl iBREF At Afferent
R¥vA@efRdth®as Hn%d18Erica @8 RibinatibA GSgetar IntoEbreftticporartidts mixes the
one-cofor light in full wdth of about 20nmat half

fights mum power, and the col or m xi ng agent can m X
lights only, instead of 25 changing |ight spectrum
conpositions. As a result, the em ssion spectrum of

%ﬁf(gﬁ,gghh{iaﬁ iPheReied AFee di screte eni ssion peaks.

€ discohtinuous emssion spectrumis difficult to

gi vahe hirgint ERnmeaciaityr alvaiigble, whiteeLEB ribipneducsd byscoating a blue
difficult to ive a high CRl 1jght source.. Meanwhile,. .
fiplet eip dNitHTPWﬁ%@%Sgé'Yﬂe“g ﬁ‘&%@i&e lightris EMEE o & ‘Yﬁb cHip with
| eadi ng t I A4

SRR PR 2454 7P o i R s e
e agieremit Yeldd biddd light1Tha|ICRIY bl he1dtild 1ED i3l hotl high due to

O O e aneahsat e gincecence Thorefore, e it LED is
ahdentrenf sl dght cempPanaRit indtsjpminescence. Thereiore,
not qualified to replace general lighting source.

The proposed methods for fabricating white LED also include the following:

A. A combination of three LED chips emitting red, green and blue lights is
made and the three-color lights are mixed to form a white light by a color mixing
agent. Since each LED chip emits one-color light in full width of about 20nm at
half maximum power, and the color mixing agent can mix lights only, instead of
changing light spectrum compositions. As a result, the emission spectrum of the
combination shows three discrete emission peaks. The discontinuous emission
spectrum is difficult to give a high CRI, accordingly, the combination is difficult to
give a high CRI light source. Meanwhile, the color mixing agent induces diffuse
reflection leading to a serious light loss.

B. Another designing method was proposed in June of 1998 (reference
|
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cal cul ated out based on colorinetry. Based on the
calcul ated results, a system including three or four
LED chips is designed, in which an em ssion wavel ength
and an emi ssion intensity fromeach chip are given
subsequently. However, the 5 designing nethod is not
used in practical fabrication of white LED. The
reasons are: 1) The designing nethod is avail abl e

OO0 48508280 SRhéBah ddi@edUDRENs @fveahiapd mwypeaalorscomﬂmates are
nmore than 4. Once it is larger than 4, there

qatcutated @iuh besed Ohoeriorimeins d83sedyon e &%@P‘@Fﬁ%@esuhﬁ 7 pystem

f 4t f bt h
e g 2856 TESE RS brlfef i M, b 88t NyRrenan
éﬁagﬁl%bﬁ%t%@%rﬁr@cﬂ%hlp bF@gﬁﬁh&ﬁJb@équ@l Elbglbba the

he LED chi ps that can be produced in nass

ersighing imethodAls motnegedein Ryacticad fabricetipnc Af poite 5D cHieetpasons
at present in mass production cannot give an expected
¥RI. In addition, the reference fails to disclose any

technigal g ésf?g%rﬁﬁg? ANRhEW id18VkilaBleTbAMy S8\0aEalthati Bt surbiser of chip
form the whi ight. 1; 3) Further, the ioatent
ybteisatatmeorddban Aof)nce ||tustarmretham9 &w&;wﬂ ke pepertain solutions
structures. _ Ther ef t.ec

Soraienghe cpepne: FEnE EBEad RBES BLOTENTUSATFF P Gehlioh CR
r ef ?5 eﬂ%DemgstWaJe[ﬁﬁg%é‘%|wbé§éYi%N B2 debigHify Hetma are not

usi ng ultravi ol et light to excite
iHH @iy d>rﬁTBlVaWe(mdng§ ophbspihﬂbschlpm ﬂpﬂtl nan iee predused in mass

t hod | t
e ’g‘;t}%rg@érf?ﬁtge@ﬂgs%‘f’st Bt g yEEent in mass
oqfﬁh?n C%{Hotg ve d e (‘Q-:ldf(f‘RFLM Bdcﬁlﬁo@‘(ﬁ’é it RAKABAIsAb disclose

the o t space of the 'device due to use
%fnyttélﬁmté\él LoIgtdns obhisow eatixcsaverdl lighits tmfwmhhe whilg dightof
per sons around the nanufacturlnq faci
Seccs:wdFyrtherh@eecfamrd.h@ﬁewr%@owtﬂ |Uﬁga&er?éw specific LED structures,

t.hree-prim ol ors

e R T
p(ng%)fg,cgngel s rather long and the el ectro-optic
conversion efficiency is low As a result,

| uni @oise 8fifi roetandynvsivestie PrFUCEOLETIE KEP &y L?sm& wirgyiolet (UV)
g&w%f@%qgwgeﬁr%t%ﬁ%g éag%pg% n EFIRCI@%a{NﬁI ifthod is similar to
U Lyt et saslcmtnaen o o
padgelceuIFast, vt is tdllfécmir tesavnid iealiage dfoan LY lgidido the out space of the
device due to use of the UV light. The leaked UV light may hurt eyes of persons
around the manufacturing faciliies. Secondly, the efficiency of exciting the
three-primary-colors phosphors is low because wavelength of current UV LED
used for exciting phosphors is rather long and the electro-optic conversion

efficiency is low. As a result, the luminous efficiency of the white LED is low in total

and thus the method cannot be put into practice.

Summary of the Invention

The object of the invention is made to overcome at least one aspect of the
2
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solve the problemthat CRL is |low and the difference

bet ween em ssion spectrum and the standard |ight
spectrumis rather |arge due to absence of red
conposition in white LED fabricated using the

conbi nation of a blue |light and phosphors.. 5

Accordi ngly, an object of the present invention is to
provide a white LED with high CRI and a high [ um nous
difaldvehtageyin ihe pulor alts GMore psmnana:y;pelse pfeseREDngaitps is made to

emtting |ights at dlffer eleni) are fixed and
selvecthe REaEN BaHERAGUIoHAN (s, 0MSianes detgorsemission sbectrum
T o b P

ih WhRet ILED fabricatsd ﬂllnbltlgé'ltomtlimﬁmmm bloe d]g!gtfandx)tu)sbhgﬂst
diffuse reflection on its inner surface on

pr oheagsdingly, ar ebjscboi hedresent é’hﬁﬂh@b'sttﬁé’fai"?*? @s\@h'te LED with

rf@%!ﬁ?ﬁ Ma hlg{i\eluﬁﬂ%g Feéff 894\ Q\%K]:Jghh§ or m&‘lglttgﬁ& bBLEB chips

SAUMGigh® atl difleent Wa@ﬁngﬂgs am ﬂxgdtdmé dllecgmalIRIcomblneei on a top
LED according to the present invention.. The whit

4uFdct o bert qqméuq:_tg{g tpasgnghmhgh{s, ﬁqixﬁ@gpbyaw_@jegg;a? @re mixed

_enf%{lﬂ& | OS?%f‘q_c C}B horriorqran % é,m%% fé?ﬁ(ensq EgghYlﬁffér'nrﬂy through

ac‘?lf'iﬁtccﬁffﬁ’éégﬁeff%?tl&l Bh 9 ihed Guifac® i Whiel® BYSFEIENR are provided to
efficiency and a long lifetinme, and are suitable for
swemcp tleddiffus@ reflettian. obj ect of the invention is

| db | f
Ao BhaARgES ChiTChOpbE B IRe b BLUFIS VB ORI Aag & LED
| 88 ggl;(ﬁn%e&lﬁcél"ﬂir u?ddoE@%ht%g WiddtnBi righ ER whte L@I'P%drﬂmg to

conpri si ng conducting base, a | ead
feap®@sentainvehfi@ctTre vhite d Edh larhe andpthsultElaqﬁamﬁ ligitteng source
heat conducting base, LED chip fixed . on th% hqg{ LED |
ewm@ GOBTHJOBREEPRRSPRPT fPhk!Q*Pé?P Q% £RRVersipRy sp the white amp

‘imﬁ?'g? Lg@: fén:e's ﬁ@ﬂﬁ\gn%&ﬁ & s&E@ :tt_fﬁ)%s 'Balﬁét?péé\ﬁfcr €bRversion

*éﬁfcte‘hﬁi/ 2R @ bRG IRtiMECamt Srerdusthiblesorf massprolingtidni ght s i n
an inner wall surface of the 25 reflector. The | ead

f r arifthei abjenitof Hednvention s telahzenﬂebsb@& |@%ﬁh°@\e aspectaf thestollewings:
i n shape

and size, .a IS I1.0:
of tpr?éng&q PSR © ??\% ﬁ-ﬂ/e lﬂgegﬁr{ %'Ic?g%gp %t\&f?ﬁ'@ LED
mthug mct(bggsheamn Figl 8@ b&laﬁﬁgih@Sa pespeoraiicailg bassta lead
types chi ps emttlngllgts at different
\ieavred, @n@ﬂhstpr fixetl oiméhentopiserface Oéﬁ@meta}pen@;ct@mq@ge \.BD chips

at least one, in whic dj mttin
M@@I%n@?ﬂ?%@%‘ﬂ“ﬁ@gﬂ)ﬁ% Wi % 0L < gaponag siicone
Ecrcﬁ&tn{daﬁ%l ll.@ ALt WABRiPhe! fRRc&BF RSy BBMicRGub WINEH has an open
i nopar el "or eir conblnation. The el ectrodes on
tdigoridpg ther @ﬂeem’bfruﬁalhd for cairingdigkt in an inner wall surface of the
reflector. The lead frame is matched well with the bottom of the reflector in shape
and size, and is fixed outside of the bottom of the reflector and fixed on the top
surface of the heat conducting base. The LED chips comprise at least 6 types of
chips emitting lights at different wavelengths, and the number of each type of chips

is at least one, in which ftwo adjacent emitting wavelengths of chips have an

interval of 35~-20nm. Electrical connections of the chips may be in series, in

2
D
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with wirings on the lead frane. In a specific

enbodi nent, the wavel engths of the 6 types of LED

chips emtting lights at different wavel engths are
457nm (bl ue light chip), 490nm s (blue-green [|ight

chip), 525nm (green |light chip), 560nm (yell ow green
light chip), 590nm (orange |ight chip) and 630nm (red
light chip). Each LED chip is configured for each

papaR| &Nkl combmaort YireseledtrddeB cotthpshias eraeleahigety ennnected

the heat conducting base in such a manner that the
withgaitisgmen therflead Eaf®wavel engt hs can be ni xed and

interl eaved. wel t e cal t o 8ftybBs SNIHS chips
may(?"bea iSHe%géé\%éthth&:&b%pe;?VﬁV%%ﬁagﬁ their cthbi nation. P
dritthBeigRE | &S U] @hvalonytast arend5Traht éjee dight ehinice0nm
in tw parts connected in parallel are necessaril

(bmeareert-lightathinh53&nma (gaRdignt SHP). REPIM velipwres iy chiv)
E';:Q%%S@?%%gﬁ ghilé)P 8@? FS?@@P ﬁ{/e%cl‘ F] g@ )é?a%H RER! ghiﬁé‘f?onfigured

In paral
fg??%cngHVeléﬁéth.eﬁrh@th@péﬂ &fet EBs}khips ardr awengdyy cmattie heat
I ndependent power supply, or the six chips

are

enelatiing bade;in1ichanmesnetdthiah theslights at eiffatant WayRlepgIns£an be
ways are possi bl e an, b et.er [ ing i
LS S RESNe e A BB ELF i e,
éér)é{lﬂyd?%eipfcorlngaaﬁ&ﬂﬁ th& ¥eh@Rpavallel donbectiing soltageadiffertnces
n e top surface of the heat conducting base. The .
iRl \irtsaonpected & paratiel gerinecessatly ggyelr Figelp shows a connection
alternately to realize a bgt.t er m Xxi ng of the0 20.1d such two
waghins whithethfege cHigS GoNpecisr dN ¥8H5P A8 d" i MotWE §ioips
aver agel h ' ' AERCHGRMB (Blr8e ichips in series) is
g%oﬂpa%reéleﬁtgrgcaémgo'ﬁ%%f@ %%}ag(ﬁi bS. a?e ga(mef ?n the tWo
grgs Dy ehble ihwepgrienppolay esuppyane el tsagehips are electrically
difference. Thus, the two groups are ctgnneat ed in termined
penngdted in seriesh Gfer GonpRgidUVaYSTAE ReFln AR S0, gote |
hr ough the t groups respectively are equal. In
NitR el S RAUTSD can et white 11ght in high 25

uni figrpieYerditiemiBlhfent heachusfitie shotypes obiEAY elipainedy contain
those using 6 LED chips as shown in Fi

.8h. In a
speaitipscarangedi o the tahsurfas @fhﬁhﬁshef?éuypogé‘l’ﬁtﬁ‘ﬂnb@eorT he twelve
types of chips  emtting lights | ffe i
VGENRS) @ﬁg@'ﬁ@“&g 219 5{;@%1%‘2""?}/ g“r\%m Sée‘%? é? Lﬁér‘ﬁq'%l%:egr Bye/ﬁ%rr g of the

t TRRL BraBshd1Ries ifloawe grupshakratfelyaand the 6 chips in
sI Qtnsggpg\f‘ﬁglr\{% i{sauclg ggbusi ng 9 types 30 of LED chi

f&dchtdreupawe inesegieb sSiote 4E7munbers 3y, Phips sue sps1i8 he ?v?o groups,
5t?\2ntr\nmo gArfoups have a same voltage difference. Thus, the two groups are
connected in parallel (as shown in Fig.8d). The currents passing through the two
groups respectively are equal. In this way, the LEDs can emit white light in high
uniformity and double the output power compared with those using 6 LED chips as
shown in Fig.8b. |
In a specific embodiment, the LED chips may contain 9 or 11 types of chips
emitting lights at different wavelengths to allow the light spectrum energy profile to

be even smooth and more close to that of a standard lamp, such as using 9 types

of LED chips for the wavelengths of 457nm, 465nm, 490nm, 515nm, 535nm,
. _
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560nm 590nm 610nm and 630nm respectively in which

each type for each chip. The arrangenent and the

el ectrical connection of these chips on the heat
conducti ng base are shown in Fig-8d. The positions of

the chips are arranged in such a manner that the

lights can be m xed well. The 9 types of LED chips
emtting 5 lights at different wavel engths are divided
ig0hah, 5e0nMNBqieth eH@adsNT @ispettevely inetiéct eaciakype for each chip.
connections. One group is conposed of 5 tége . of LER

Bre perasgemenh@nd| fghelecicaliicoresdion fhvRe gf?‘ﬁ%% cp the heat
serjies, which emt |ig t ;
g o eCe remayrole b d 15 5850l 85 ffs et ofe Brdfiged in
ShRSmBRRdrthadhk igits Santbe rdixéd eetnTherayelesrft ED ¢hips emitting

series, which emts lights that are closer to the red .
ightshtat ciffereot syavelengihsFrig givided ide e URBRYRIr grogps | D their

chips in the two_.groups are unegual t e
e Dol pBREionSy S 4B . EaltBaeRt Lo S BEEELSR emittng
idht@abdREkeht WaRIBRAhE RN eries NehibiEBrithights thayalecciaser to the blue
power -type chip, or may be conposed of several spal|
bigtitp$ he Titieert otoap inucveposefl afhé typsispef LEDdekies Amiligplghts at
the power as required apd that e rical .
B apreotehS L re T ol B et BsIRREE e gg fght ==
Elﬂ@wﬁ’ WF@?&"&( Shide th&hupses® Bf LAD dMpsAiht the ItWo yretis &ifer @tbqual,
enbodi nefit, the heat conducting base may be a pl ate

RS Separaide duiinggpper suppliesianei neeteddonfhedivoaroenser i al s,

a base provided with a scr%\F/)v or scrbew hol e on i

. IS
bot tlemsparifiaemboditeen. Hade Dhrivd WaY bid hOYldyRt FiiR. or may be
fins or r ' ' i ati ,
Tclpwéogerdeoﬁgl i 5?'@?’?‘. %ﬁ:ﬁ% nl’ﬁ(h%: tﬁgal &h{?ﬁ%g ﬁg h%r Elﬂg% & rr%e?tgrmlned by
S palvsr & reduiry®ano that atictidab powsrsapdiibgble lto each chip, which can

preferred enmbodi ment, the reflector for mxing |ight
ibe realireddy the ordinanngkiled aersorinthet copper or

| uni d,there. her i :
b Sararoted FEotREf, R it Brafi b b iRyt bifate base
?ﬂﬁé@ﬁ?céﬁpé,r@ghmm_@r gbivipSsie mbiedibis! afdazetprotlitiyd witira screw

e purpose of the light mxing, the protrusions my
haver@l ederendts dotdreserfacsianssa basaerpyiged éihorasliafios fins or

arranged i n stagger in,al.ternate lines. .i [.rays
cRuRR Aok BB EP T ULy ccirde] oyt Bl Sore or
| an LbF EhtRAG8e@By, uni formty of the
e'?ﬁno%t%grafslh%hatﬁggn reet the ?qui rements of use..

Fi g. ifbaaprdfdried. @nbsdiment, vibe trefieaterl foarmixinge ghitis made of metal
respectively. The invention al so provid

| cmfprisls sisbvs FaPPET 81 SIUTIRHIEL TG Bt s SanEd AGugoaon the
T_E%e%’vg/i QukER 288 diRbiot " Brot ¥R duPBce TE18mMMt Bnd gives a
high reflectivity. For the purpose of the light mixing, the protrusions may have
same or different sizes. The prbtrusions are arranged in stagger way in alternate
lines, in arrays or in uniform pattern in descending order of sizes, as long as the
emitting angle and uniformity of the emitted light can meet the requirements of use.

Fig.7b and Fig.7c show two typical arrangements respectively.
The invention also provides a white LED lamp as shown in Fig.9, which is

designed based on the white LED described in the invention. The white LED lamp
5
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_ r\@lﬁitaséli':@ mgeodinastodhe AreseRJRYRIREN

5 conprises at |east one white LED that is connected

and contacts nechanically with a heat sink directly

through a screw or a screw hole. The LED is wired with

a -driving circuit, and the driving circuit is

connected with an electrical connector through its

housi ng. A transparent bubble shell covers the LED

The bottom of the 5 heat sink is connected with a

SompriaBaperap Gl Wisitd TERD &fat ishnactiid atidgpritaste mechapiplly with

i s accommodated in an inner space of the plastic . )

anhebbsink Thieclly dyouah ansgies roreh sareas halegdde BEBCE ryigeg with a

i nsul ati on between.the drivin 0 p .

WEES SO0 A RS I W R P it Tornect

Wrdynal iy’ iopdnsparnestistile shdiheovers tieeLBD. WEedoitom of the

the LED is fixed at a top end of the heat sink. There

hea dink {5 cannesteshwitom cumerapsd plastie Megebass aptha driving power

reflector to achieve a uniformlight mXxi.ng. n .

BIRRY GPeorSRBGIP R et apata bf das dsif dppmbdy g plasti
tqd it iR bétnled theativiag pdwse s@yly and

IRNBRFLnapeL ot dout opeuy s oSl

e an International standard E2
et siak- Sneke bf therplagticeneriperas peided with an plesirisal eapnector.
enbodi nent, the transparent bubbl e sh I% i S ma\de of h
ghagsflestor usedpingthe =D A ixed af A8 Rt thec Bl A ofhere are
di f.f used. I L i t - s
B PRSFASE oERBTEATR 3 oERLE i i i
t r ang pAp&iculay e diheait] theTolectrinalecdrinentoprisd tegonet IsBCket in
pl ane |1 ght source for indoor |ighti g}ggusi n

t he,
wilble ar mDiitie deeliaig s@eV FaCkatewBkh M REngRteralionakgtandard
ne 1ight sour.ce | at | east one of the
%@%&réé“%é:ﬁw?f)?ﬁ?? %[%#3?‘%63‘%% cuit, an electrical

CONNRY Blef@Rd BmbbdiRmartas trapspiicat BiisIe sheies madetdigylass or
heat sink is produced by providing 2 or 4 reflecting

yadstiss end & thesspatiné giojsaed ondifiisade. The heat
S'uff 1'5232%595}@'[’('?@@&3@?,1{; gﬁ%%‘?g ligr};’\"eéo&v‘é{;{ﬁgergﬁtﬁh%t% RALLRRRr wall

R ' ' i urface. An electrical
R Bl B e e on out i de. the. 25

r ef | gi68 invgnticd povides eobER piae light tsaragr fov intgpop Ggkiing using the
suppl The transparent bubbl e S{Jﬁ|

Ls fix on the
1 EReeod i Syiefdnotuces
OFt 185 Bne SO . { Vil tRctERn Rliddcdl t&fHector and a
oG55 Bre S L 0 o Bl Rtz b
Wi akdi bibble saih whBleim oo hdatngnk ds phelused sgnproviding 2 or 4
i nvention has the _ N , .
reflecting walls on a heat dissipation plate. The heat dissipation plate is provided
with fins on its bottom surface. The reflecting walls are provided with protrusions
on its inner surface. An electrical connection plughole arranged on outside the
reflecting walls is connected to the driving power supply. The transparent bubble
shell is fixed on the reflecting walls as an independent plane light source, or as a

combination of two or more LED plane light sources. The LED is a white LED with

" high CRL

The white LED with high CRI according to the present invention has the

following advantages:
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30 follow ng advantages: 6 1. In an enbodi nent, at

| east 6 types of LED chips emtting |ights at

different wavelengths are fixed and electrically

conmbi ned on a heat conducting base, the emtted

lights at different wavel engths are m xed uniformy by
the diffuse reflection of the reflecting wall of the
reflector which is in a shape of cone or truncated

cone bamanibBginfdht G esnsho s @nd Dnthipheiiting lightsletidifferent

W th protrusions on the inner wall urface sQ @ 1O
waveldnothstaie fivgd aed elepirigally %T“?'@e‘i'_Eﬂ)aﬁ%C%*q% 79 Eﬂse' e

S PR A0 s SO B gt o

oMid enb&Rg \aPofi the FdfRe®I vdidhigtin afshapes bcuherat tiuaptedidone
contains a full spectra that a person's eyes i

> IS
rewingi ani agEent kpttoat aed whishli pravisedwith Rroirusionsen tegppgr wall
effect of .to m Xxi [ igh i gh. ,GRI bRt i
B
érﬂi\’rﬁ@ﬁ CRY. &ifse thdbrdgy dighibugdh bt thegpeetfdm of theoyhiteTiHeD or
current preval ent nethod for producing a white LED
wisigesLEpiD terp ar closeatvi that cftassbansiatd darap.dcantajhg afigl pactraghat a

I light In thi , -
essan neVRs BEREPINts. aproranaly, LB o G rEE 2 bR <HIEl &
'Ié‘nﬁ‘\ée @@&g@?éﬁ[ atays _kﬁgfg;.htuogsphosphor s, and thus the

I'S avoi Furthernore, as an inventive
met<h qeefviite! B bctbraing do the meperdyrentian hagh highglight emitting
emtting efficiency is achieved. 3. The v¥hi LED
afficieney. ifetsrentPisvalsBHNCinRg ok ProduHRg a SJV‘EEDpt’?%Sm
af t enuat i on ' JeR igfhit. 1A thi .
LS RHb ) RSt ifer . 8 i proces

atdeRBMalrepdy oS Willgmesatbs tiarbnadtytha présentiinentiort ees not use
attenuation 20 of chips enitti nd the attenuatio

phosterpaodthes the arev@i/ess iSteEIORA £ %ﬂm@rﬁmea@é@dl‘\ﬁed‘qus
th t i n\ ti ; . . .
o S0h VST P B NG RRafaie sbnievea

conpl %@Mit@i@j‘g_&!&rdiﬁ@ td ihe [Feest inventiohhasratdve optical or
chi ps an ight m xing effects. Therefore, as |on

as

t BRenwativelaadgt goddoopticalodonsigienciyf F it \fj&ltq;h%@ @ﬁOdL@eg by the

consistent in the mass prodquction, .25 t ' .

| icymentunethofidtreatienugfied] Bpidies §&5%Sé?r}‘l§'ﬁ¥ ol %"E;*ﬁ?;?.ﬁeﬂf’a“o"

Custiam Zedh) ahk G0l BRlhBShHS S VRE, théihite LED

LE prsmﬁ@é Eﬂ%&ﬁiﬁp&%g&ﬁﬁ?di ngF]) t%%t he present

| D¢eSHInRNo tRY prEENShVEgoh ¢y pddcedindeprsiently ebiptpsphpes, and

of “"chips, an outputted |ight intensity can be .

c Hioureg éfd speaetHme sheomatisiy iscrariefely slegpn nt on the spectrum
chromaticity for chips and light mixing effects. Therefore, as long as the
wavelength for each type of chips chosen is consistent in the mass production,
the emitted light will have a consistent spectrum chromaticity.

4. Customized lightings can be realized using the white LED or white LED lamp
according to the present invention. By adjusting forward currents in each type of
chips, an outputted light intensity can be changed, and thus a correlated color
temperature of the light emitted by the white LED or white LED lamp can be

adjusted to a monochromatic light.
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tenperature of the light emtted by the white LED or
white LED lanp can be 30 adjusted to a nonochronmatic
light. 7 Brief Description of the Drawings: Fig.1
shows the energy distribution of the spectrum of an
international standard lanp A light source, where its
color tenperature is 2856K. s Fig.2 shows the energy
di stribution of the spectrum of an international
standard |anmp D65 |ight source, where its color
tenperature is 6504K. Fig.3a shows the energy

Briieft Dessuipition offthe Rrawjngstr um of a |ight source of the

Ztef)l Egg ﬂé‘l A {ri%e Eé/ dtsﬁ%uweéfe{l]\gtg éjnucrhoéﬁ international

S eyes si ght nction.

ﬁér%ar@l%rﬁ@mt@hf %r@é‘@ﬂ@)’e s sblor téu‘tpem"tum‘lsm%%}pect r um
of the |ight source of the standard |anp D65 within

t he Figa® esremgst theb @nergyh d!§tfl’ﬁ>ué!@be¢fdth$g SPRriUR OfpéP sipipraational

ction
ST it BRS SRR wingf s 0Bl BLIGIAY opor;
chi g 8% snbfd thakReiyyanstibbtion ofi tBasEectin of @. Ib’ghs bOlWSe of the
ener gy di stribution of spectra of the 6 types of LED

sthiisrd lampok diithin the wheelgnals drandiahveen depending .op RSSO’
the energy distribution of the spectrum of the m xed
PYeHYaRtigingto8- 6 type of LED chips according to the

Presggt s %\48\5}% tﬁ’\? enﬁlgkl%lgtﬂbutﬁ)nao%@%?)eéﬁ&h'&ﬁhé'l@m 8burce of
an arrangenent of t protrusions on the 20 inner

wel btapuaiapenpDesheithiaf theavaveldiglh Hand schwsto pdapieadingf on the
anot her arrangenent of the protrusions on the inner
mﬁspn’§myﬁaékghglﬁg fuRetionef | ector. Fig.7c is a schematic

vie g;%t%r?o S ?Illérgb% Erﬂﬁu%gﬁ%@%gé’étra @%é"‘n%é heQnss LOED chips of

t he aceo reflector Flg 8a is
%@@Q@&TWMUQMQMSGW of a structure of the white LED

high CRI according to the present invention,
F g Blg 5 shaws cenaray idistibwianoe! speciiar ahdndh tyRasdohAED chips

el ectrical connection.of 6 types of the LED chips on
RECTHEgG o i BES PRV LR (unit of the wavel ength for

the Fig.6 shows the energy distribution of the spectrum of the mixed light from
the 6 type of LED chips according to the present invention.
Fig.7a is a cross-section view of an arrangement of the protrusions on the
inner wall surface of the reflector.
Fig.7b is a top view of another arrangement of the protrusions on the inner
wall surface of the refiector.
Fig.?c is a schematic view of the third arrangement of the protrusions on the
inner wall surface of the reflector.
Fig..Sa is a cross-section view of a structure of the white LED with high CRI
according to the present invention.
Fig.8b is a schematic view of an arrangement and an electrical connection of 6
typeé of the LED chips on the heat conducting base (unit of the wavelength for the
chips is nm in Fig. 8b).

Fig.8c is a schematic view of an arrangement and an electrical connection of 6
8
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chips is nmin Fig_8b). 30 Fig.8c is a schematic view
of an arrangenent and an el ectrical connection of 6 8
types of the LED chips on the heat conducting base,
where each type of LED chips contain 2 chips (unit of
t he wavel ength for the chips is nmin Fig. 8c). Fig.8d
is a schematic view of an arrangenent and an

el ectrical connection of 9 types of the LED chips on

typee diewd LEDRbipstanrtge basts:o@ancttngdfasehghmc@ﬁgwoff IgzD chips
the 5 chips.is nmin Fi

coniai Setigs Qunt ety wapsendls ifhe shebis i P 6 ai ng <o
t h?:t-g 58 o8 g&%ﬂ%ﬁ%é\? B afh rhént n%%eé@&théal‘ébﬁﬁ‘é&if)n of 9

tur ane |t LED Ianp produced
tASdsNEF thé EEDIEHIRs d».rEﬂB& hdatt Borad Uritingy bEE (Ladtomsrtioke M@velengﬂ'léor the

present i _a invention. In the drawi ngs, the foll ow ng
chinggenening ikdd)-desi gnat ed by the reference numerals

?:f | Ig l@?l%v a scﬂgr‘ﬁa‘ng ic 9@ o %tétrﬁgtugéﬁpthg%vl'h eq_ql_cb fdnTBccbrdifg to the

rus on -t ransparent
rebdrt denifod. ead out strip of LED el ect rode 20
8.-.-driving circuit 10- -electrical connector

LED:IQH@htS sosehematigoviewr ahdpalresiirenab e IWh't?LBLED lamp

glro ucerirs bnk &2 #\4 RIAgt ! EpdRIREE nigh "CRI GEL&GINGNG #RY Bresent

invention.

in the drawings, the following components are designated by the reference
numerals as below:

1—heat conducting base

2 -lead frame

3--reflector

4 —protrusion

5--LED chip

6--transparent silicone

7 —1lead out strip of LED electrode

8-----driving circuit

10--electrical connector

11—LED light source

12--transparent bubble shell

13—heat sihk

14 —plastic member

3'--reflecting cover

4'--projection

Embodiments of the present invention will be described, by way of example
only, with reference to the accompanying drawings. However, it is not intended to

limit the invention to the specific embodiments.
9
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Enbodi nents of the present invention will be

descri bed, by way of exanple only, with reference to
t he acconpanyi ng draw ngs. However, it is not intended
to. 30 limt the invention to the specific

enbodi nents. 9 Detailed Description of the Preferred
Enbodi nent The present invention provides a nethod for
fabricating high CRI white LED. Enbodi nents of the

method will be illustrated next with reference to the
drawi ngs.. 5 The three -di %It nunbers in
m'tgigeceaeﬁrgow phtfiecRueterre EMPRdi®SHt hs of the chi ps.

| S Tm ;?% %Brﬁ] ‘PY%H'OP BT B\gcr?ees\ljlg'trbetﬂ%tf&gﬁpﬁy?mg%m?R‘W\lh‘ﬁ@ LED.
Cfﬁr‘?\eht% & thd s wildednpdtened pextwithuaterehdeetocthe arawings.
ren

tion property of the |light source to an object
THer tarHeatiit rymbene inl FighBa $igiBd éndicade the wg\rﬁlqughq ﬁfethe chips. In

bRl 1 bhpbgrstE eI BT s RR .

|1 OPhe -CRINOAR ﬁ@ﬁt' §dféadlis ld physisnusaremetdr toagvdigate the color
considered that"the internationally specified standard

r'eﬁl‘mSn paaeertyhef ﬁesigmﬁburcemearstoamtarrbﬂdl%tﬁ%éwéhﬁthghf source.
ght th t tr t diff

Bunpands Gl Feuits i FErsn CEfdiegaued B SPqfih Roqpinuous

%\P&{@Bﬁ?%@%a\@ %oeof]thé BRWe ifhteineaeagiicl Riht isbulce it may be

spectrum a standard |ight source D65 wi t hi n
toiidetsd Whati thk anfeamdion&lygsperifedsttendardniempadiayg the best CRI.
di stribution of the spectrum of a standar Ibg? t color
Ther slenderd TERMREH reinaht"éhish WIth EBPRNURUR; THFG diffegent colo

necess@fe}/ aﬁ?%/tt Hﬁ‘fe@eﬁwgrgﬁn@h&tnﬁutlddsg&tth%p@@tra Figure 1 shows

as a contIfuous energy distribution of
%Féeéﬁérﬂﬁ‘d?&htﬂﬁlon%f%@ shectiumtof f standdrerighat dotraeni65 within the
However, the standard |anp has a quite wi de 20 band of

t/h;enspmmct rum including a range of 380nm 780nmin the
visible

t he MigtHe gagﬂﬁwgith? r%e%ygélé&ﬁggﬂ??)grt@eg% (etﬁﬁﬁstﬁraya{aﬁﬁg?d light

or a w

PEC £ NS EEDRLIHOMgE ORI €8 istieteasdry ferahsiLEDvI® emit a
s'Bﬁ C% pﬁttﬂaétmlp%ave l engt hs o? 450nm 700nm Based on t he

Si@ﬁtSM'\lcw substamigly bbs teheontieugem esergey;,@gtnbw@rt plespeqtyum being

emtting wavel ength ran t he wavel and
Simenioobab 8 ns ArdAre Hana . Haweler T eEnaerd, B0 i ayauite wide

R
| 1k @hdifficaIt SihaWwobt inec&ssanydor itte LEDs to meet the above requirement for a
width of the spectrum because person's eyes are only sensitive to lights at
wavelengths of 450nm -~ 700nm. Based on the sensitivity range of the person’s
eyes and the LED emitting wavelength range, the wavelength band of 455nm~
680nm are chosen as a reference wavelength band for the fabrication of the high
CRI white LED. _

The spectrum of the conventional R, G, B three-color light is shown in Fig.4, in
which any two peaks have a large interval so that the spectrum can not be

continuous. The spectrum for the LED chip contains a peak wavelength at which

the LED chip emits a light with a peak value of output power. The spectrum for the
10 :
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whi ch any two peaks have a large interval so that the
spectrum can not be continuous. The spectrumfor the
LED chip contains a peak wavel ength at which 30 the

LED chip emts a light with a peak val ue of out put

power. The spectrumfor the [1U LED chip also

conprises a first wavel ength range having two ends at
which the LED chip emts a light with about half of

LETS cRPaKsy BbHprisds aUirftulavetwwith amtheahavey omal ends at which the
wavel engt h range having two ends at which the LED chip
D tchipaetitglat lighit vith absaitihalf/ of the nemk yalugof, quipet gpwer and a

sraehd el A e RGeS A g BRACD ¥Rt a fgnt win
\Alﬂﬁﬁ‘ 1146 PRk Al pObktpupever. %Blfmﬂmmwwﬂgéd’ge typically

ch 1s about 10 nmless than the peak wavel eng
Hérea sexonumweareleagit Whlpbrsg@bw pi0cun [yore ggarhthﬁé;ga,lfmﬁveiength

| h wh h
2t S rangH i SYRYC Aot RS YL TR €5 AP BeBE Mavelength
?%L&ﬁf\dtm%@% Hﬁ%lé tﬂﬁdﬁlly@ﬁ@tdqmaﬁﬁfunewafmbﬁgthamme&d is about
Ip ea

wth ap i 0 wavel engt h of 630nm has the
18 hat mory thaertge Ipealawgee!engtem miggoRrhwayelengie which is about

 Thommisssahen drapral HeTs Rt o Barets chig ER b Wil a pea

wg@lgﬁ@g“% ﬁb%frﬁ b5 e TRt %Ivéréhgﬁdranﬁe of ®9BAMI-€640rm and the

e peak wavel eng of "630nm has an
QuddHdtwRRNEgtio fanke f 8t 2drhe-BAdwel. engt h of 630nm its

out put power will 15 becone 1/4 at Eﬁe wavel e &Né’h of t. m
61210n basis afitherabene charagtessiies of theyLEf iRy 8 Fopious SpRetY
wavel engt h of 594nm has. an oper 0
FRRYRR f%mﬁgr oF Pramplge Jf rr% LF%EHP v”i:m e ei(evgr}]ag\%l'ﬁedo ¥ of 630nm
"F%:gnéﬂ oufptit PeRr dff1.0 ke the gm@lee.gtrt beesb:ymt ite aumut ;Ilcﬁf{}ar will
I ps are corrbl ned, the total output power of th

leBomki 134 adthet Wevele\mﬁEQIOéﬁ@zmmofn O, \mqo’d‘tﬁ‘éé&% clmpzmth the
f th t th f 83 .
e UL AOUEE Sk, VDU SOIRP 1 B30 201 Bover v

S&%Sh{ Uil gt tﬁ&%\/éleﬁ)g&ﬁ df B12AmZ A@ Zagh Sif éeelightd éhmmby the two
a straight Iine in a horizontal direction.

VeS| byl brdmmihblmeﬂmﬂmtoassnmtpahaowemfnthméwg hﬁth%“R?f at the
225nm | f different pes,. of LED c

vt otb1 il baal e 1A gt 1 et gbirei Hielepath of 630
\C%\é%k%gg aﬂﬁ Rl thd g{eﬁg%gastr%fuhgf@ BmhejsiaeEtY@rﬁsis @bntinuous in

eeé ed ver, In it is not
Ng A" édé WHAosgh MES Yot he pB’algB’ctmesm tahbormt@)dlrectlon The

g;;;éésg% Id}%rr]*dﬂ;qt:ygg@zggr% raunrg %On?n Shtaglnad\z;lwd(gh o?%Snm If g‘lfferent
types of LED chips emitting fights at different wavelengths are armranged in the
wavelength band at an interval of 20nm, 11 types of LED chips are needed.
However, in fact, it is not necessary to use so many chips because the energy
distribution of the spectrum of a standard lamp with a certain correlated color
| temperature is not a horizontal line. Therefore, the interval of wavelength can be
adjusted as required. If the interval is 35nm, 6 types of LED chips emitting lights at

different wavelengths will be enough to form a continuous spectrum in zigzag

shape. For example, 6 types of LED chips with the emitting wavelengths of 457nm,
1
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tenperature is not a horizontal [ine. Therefore, the

interval of wavel ength can be adjusted as required.

If the interval is 35nm 6 types of LED chips emtting

lights at different wavel engths will be enough to

forma continuous spectrumin zigzag i o shape. For

exanple, 6 types of LED chips with the emtting

wavel engt hs of 457nm 11 493nm 529nm 565nm 601 nm

4%3%?45@@%( esBAAT | BBV, RY  BEos ads@dctivlig miapt i wakd oft the
nm In an enbodi nent, considering that wavel ength

iftervat dfeBADED chi ps fabricated in nmass production in

hi ; P In | |
Forih 25 e ypearsteri el WAl anst LBy BEFLGORAT) Sfhctea
’ﬁ?%q‘gﬂ&g RN SR PRAnPRANRY SR cstéined | B@Peedl walglengths for

they are a little difference fromthe above
tHe S types whtbips may bs selecteidnas ASTIe, 490nsivadA M. afpen. po0nm

aﬁ{q@%@%ﬁﬁe@pﬁé 1\}«%{ n I{}'k{&tgﬁg&\?&e@% At iﬁ Td&%&(—;‘é%%ﬂpg%gg{? above
Jaygl ARk s i@WahinGd Shé RAGWISB Tandgd @ dradices ExcBpMAe interval of

Stupér posed second 10 wavel ength ranges for 1/4 of the
JRak bealesn 680t aut 5p0mer tha hitervals, bétweeneotbgs @djachal peak

Moeongie Bt 15t BBRe N SR dRYS LI, aE  SRANPORY second
| t t i ) ,
L

HAY Bleengfpas df Raipsangit Ignesiictantbesly aed haee isamepmiRut powers
wavel engt hs and the total output powers

t o th .
aithel resppctive peak yavelgnainst thet HEPWRANSKS Pﬁﬁ‘eo‘d&e*\éifrom adjacent
he adj -
mrpéﬁo ﬁélpgﬁgngﬁée%{?r%q\%%{jtr%@ﬁ% ?Nggelgpétﬁﬁ tdt 488 8nm from the

e spectrum

?é)s:;g@eﬁ\%dpéa{k WBlSeM@ds lafd ahe G61AE biPAUSoWdr§ zadhe wavelenyths are
nore than 6 types of chips emtting |ights at ,
dphidleneht sumaebtheneuthst pewergsddhe @RRCERL Ry, BiPgs Bd ihinsat the

h K | hs will b | ) .
ssoelgpapponhe caion Fa P 5 R on Bl Ripgited Rinis way is
%ﬁéﬁi‘%@ggﬁ%gz&mp%r? Bién B30l oft @pgBmittiney Pgtts Gt different

may entails sophistication of the

fvvelemgtnisoave dded, &tk stierusls retaeem thpe peakt weivelengths will become
conbi nation of 9 types of the

; LED chi ps. To fabri Q[atq\t and
wimaller eEddheienBray iiefileref the haht SARTIYM E?ﬁF%’i‘?P? Jny& sl
lved is t dj i i i . e
S g 38 i RSB e B By aEScptisicaton o
R RQsiRadhs Mg Y isHeds o @tirgemanhof Bieatombinatiinréffutypes of the

at respective wavel engt hs
LED chips.

To fabricate white LEDs with high CRI, a further problem to be solved is to
adjust energy distributions among different chips. In the present invention, two
methods are provided to adju.st the energy distribution at respective wavelengths
as follows:

1. to adjust the number of the chips with the same peak wavelength, for
example, to imitate the D85 light source, the number of the chips with short peak

wavelengths may be larger than that of the chips with long peak wavelengths; to

imitate the A light source, the number of the chips with long peak wavelengths may
12
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as follows: 1. to adjust the nunber of the chips with

t he sane peak wavel ength, for exanple, to imtate the
D65 |ight source, the nunber of the chips with short

peak wavel engths may be larger than that of the chips
with | ong peak wavel engths; to ;o imtate the A light
source, the nunber of the chips with | ong peak

wavel engths may 12 be | arger than that of the chips

b takgemtwrtthpeakhmmbamgtsmsrt ;ﬁaakavekengt’rml t he out put
powers of the chips 3/ dj ustin c Ep curr.ent %31 The

o (tp rf@ntrpbme @Hewgp s T 1R Y S9pistRg cpIPofarenty The

élqﬁtl { ge@{t (?feé‘i_EE)aa‘ﬁb@ Jg@ﬁ ghtd fhe' Bnfard @frent passing
cUrren after 1t turn orvvar

hesugyndit ﬂ@|a/,w1dé'1®u5’e&trfrd:rtgen@ftérl i¢) tirne narr gg'rmidly hAcd:dfﬂ]ngly the
chip can be adj usted bé changing the forward curre
yagtyrmggmrﬁm@h of fie LED ep p?a”[iﬁ‘ PAlySEG) E\étcf‘ﬁ'@@‘t‘fhéhe forward

%Lhrrev}ﬁlr dc:sng rtﬁl%tu the LE%'EH?)”QD#M@@%{XB tﬁei_gpl i cﬁrrent the

m AP current ly, a
&hrf@ﬁttymémw e hol S)e thaduha@hbminad cuaeptudfsie WEM thip. Typlcally,
nodul ati on nay be used to adjust the chip current.
dinect ichirent (XCOhedylatiprper %9uk$@dv1dhh magiation mai b@fus{eﬁéo adJust
Mlte LEDs vvlth a high CRI involves with col or

traditi onal color mxing nmethod is to
applmeqmaf sablentirpbe SbIvati infrubreation betie wititealgeD$ withlachigh CRI
a chip to allow repeated scattering of the [light in
tdvelvehwpthomlmranrxm J@euttayiltto@abecnmemeangw@eéfqde@tto @pply a great

B he diffu fl
dpdodlriea fgeria POt s S0mKE oridts (oo Srpasind shaPingeof te

‘?l?h'ﬁl‘l @d Eﬂp%ﬁlﬁn&?é‘éﬁ?% aBhig{d ife ey oPRGRMARIng. Because the
gnifican [ow. To Solve the above problem a

pliffusal neﬂ@!ctrmh jar ot dissrdensthewlighthloso iieadomea yeay tsegpus and thus

sphere and have snpoth surfaces with a f] gh

eisfctrecantioicopversion PPYenvelPOMashugRiHetY 'PRndp spie the above
e_o t hj t f t

U6 b, P R et AnRS LB 4 ol S Lo DGhl ave

|siitith Buifhaded, withea pight relﬂsctmﬁgz, m@yplfwbdedsmnﬁ\e)lsmooth inner wall

different sizes, 20 and it may be arran in sta

ger .
\wayface ofthegsteateli tﬁ@rmedeﬂh%eff%qt 9é§0th Fhigbtg fﬁﬂefafm a @h’m'x'ng

ow tvvo [ § 0
t
515 Py RSO i, iy PG Bl Brflon oo
Jarﬁ%ﬁ{zﬁ oL ér‘rér@@d% stadgBr GA9NA adie%b@meg BFdes RAGRES tmg 7b and
power -type L chip can not be considered as a point
|Fight showrtwe typmal agangeméraef theghotrgsiensce. Each of the
protrusi ons on the
A power-type LED chlp has a light-emitting area of about 1 square millimeter.
In short distance or space, the power-type LED chip can not be considered as a
point light source, but as a plane light source. Each of the protrusions on the
reflecting surface is illuminated by the lights coming from various directions, and
then the lights are reflected back by the protrusions according to the reflection law.
Thus, each of the protrusions can be taken as a point light source, which emits
lights outward from the top and sides of the protrusions. With this configuration, the
lights with various wavelengths can be mixed well by the protrusions and light

intensity loss can be reduced to achieve a high efficiency of light mixing.
13
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25 reflecting surface is illumnated by the lights
comng fromvarious directions, and then the |ights
are reflected back by the protrusions according to the
reflection aw. Thus, each of .the protrusions can be

taken as a point |ight source, which emts lights
outward fromthe top and sides of the protrusions.
Wth this .configuration, the Ilights with various

wavel engt hs can be m xed well by the protrusions and
light 30 intensity |loss can be reduced to achieve a
ﬁmgwﬂﬁﬁﬂtéiency of light mxing. 13 Enbodi nent 1

Ref ' Fhg. [ : [t kP

o SERITE B ERATRRSE Sl B A R bt s
ipverioniang d inetheara praducingeéhé samkevill He fwthchddscribedt he
enbodi nent, the heat conducting base 1 ma

b
pl abnethergplodiment, thiyheatosongugling Rasey! ngaxs%eaai P@é%ﬁ%‘i‘lf’e base

or .al um n r 0S] ials, j : : .
Braf ch B0 M R TRy TRCREAD, of Booo e, wi
Ry Bei pravideadiitatradiatidn fiss. Tihiet dadition dins moayebes ppirallradiation fins

The base herein may be simlar to the base disclosed .
with onger arraspisalpal mbasgphgeiniay penamileyigbe pase diclosed in

. f ciall ya il D _ ,
oo b S, Y APGRERS 4Py DAY SoriGcly
avsaBR! YEWhibeSed. ST Meas @dndiictings bpgort medealsef be a radiation
hi gh-thermal conductivity materials, top radiation

asdEsnbly neitigeds crempeeed o)’ afsuphertsmpgoral Bightthergiabpenerctivity
S taayenaten SBReFrnags or BRdleB: o iR pRe A rou of
wv{%ﬁ rgﬁifgom?rfb@ls RHndifg ané adppbit OMhé isBBpEH endif BY idl8Gper heat

through hole™in its center. e through hole _
lRasdwrtidy pipet ermétaipé sr eqedél rod. Bhe exdiatighaibstase pufvidadewith a

firbaah hoi. inisccoriaindhe BEiish bPiegies A AUEY st i Saual to outer
e pos. P ‘
RIS bl eli pEr Beat Aol pPR" e PeP Bie P ol oa. The

higidr anarsatef ace @lipéitedheaiductiog @ipetornie basa pide mhg be capable
LED. A porous or net-like housing made of insulatin
EFH!? heat

20 beingefited o oF matehgds withyihe ssravs entthe kaliepburfagsy©

b t,of t . fleg . i . .
enfugesodie bl o 1BEE AjeoldIR, BF seP B Bersof mpdHh inguiatns
| hatERYis RE nfetAi Prdyasichide e SaRRMEnEMEP BE aQfarkof the support.

truncated cone wi'th an open bottom There are )
pr ot Thesiefinstod 3 dorlghtmikintpiamsaaly medencf sjyeeatgeonper phaluminum.

et S0t Tt S of Ly SRS B8 PlIPHobh st
There are protrusions 4 arranged downward from top edge of the reflector along
the inner wall surface (as shown in Fig.7a). The protrusions 4 may be arranged in
a descending order of diameters (as shown in Fig.7b). The protrusions 4 may also
be arranged in arrays (as shown in Fig.7c), or in stagger way in _alternative lines.
The reflector 3 is fixed on top surface of the heat conducting base 1 and is
arranged in the lead frame 2. The angles between the reflector 3 and the heat
conducting base 1 may be 10°—80°. The protrusion 4 contains a spherical smooth

surface, and thus the inner wall surface of the reflector is smooth and has a high
14
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25 a descending order of dianeters (as shown in
Fig.7b). The protrusions 4 nmay also be arranged in
arrays (as shown in Fig.7c), or in stagger way in
alternative lines. The reflector 3 is fixed on top
surface of the heat conducting base 1 and is arranged
inthe lead frane 2. The angl es between the reflector
3 and the heat conducting base | may be 10-80. The
redleefivitysi on 4 contains a spherical snooth 30 surface,

and hus Lhe L ner vall outiace of (ERe el hackor | Smanas
oﬁge%?uqzﬁgnr @é&éﬁ%ﬁ@&%\ﬁé@%ﬁ% b 2R tfo B[EAceht @Iﬁ?s,Vﬂ?é GRed. In

r the peak wavel engt hs
pRRICHRENtHOpESl aReBlengtht Pay aee absetd457mm, phodti ¢&0ram, about
their peak wavel engths nmay be about 457nm about
5290mmabaio¥0nre, &4 HO0ARLANT SEOHNP3EB ieSRSSENAN afbe 6 LED
bout 630nm,respect | i i SinD i
cBFBCt Ay EIRRER e vid Wircd, S SpSinnedteR or in parale
t§@fiy s or in parallel totally. In the enbodinent, the

three chips with the peak wavel engt hs of 457nm - 490n
andnSeEmembedmeshribe ttbie ﬁhl@érw@bﬁ@sp%a'w@us[enam fihdb/nm,

4%93%1 @'?“IP &?gﬂ%r aergacicq%n%slf;tsé? h’ﬁ oﬁ%\ﬁgg ;arggau | gblﬁg;?hﬁ ‘;’f\f/\% QDttIE\%rr #firee are

&R ot R serigh (PRI fivitser foRe EdcvialfYhe e groups may have
arrangenment and el ectrical connection of the 6 chips

p .
toelealiominalday bolb ends nempediivelie Thacaanagheirand electrical
electricall connpected i,n parallel, and th ea
¢anngeien of ﬁ%‘?/ Goén@ﬁn?fgc?réodgq o 'JdQFP/I Wgw‘im% {het q’é‘? groups are

clircul

%&ﬁé\%ﬂyﬁé@n&é&%qt wo ngaﬂHpﬁnWe head ReepRAs anby Yoedcbmedtied to

power supplies instead of being connected in
iR bRbuio8. Teherkisecthentt gobups mayebe dulependently driven by two
sui tabl e connections are al so, possi bl ﬁ dePendi n% an o cted in
powger slepplies drgingd ohibeinge coRCICAEpaREY Wi MYt g connecte
conventy . onal [ / ot e DR HenehdifaLBR  the
SfHiSs weTt ﬁé‘%ﬁ%&b@%@gﬁat P | BSa CREOKIIES Hepehiifiy

WeRRRnidG the user i ght chip with 20 the peak
wavel ength of 457nm and the green light chip with the

peabomé@n@hhhwtors@stimﬁl white ILERs in v\ﬁ@m@i@ﬁpb the LED
O Bl VST B LGSR0, T chp i
@fé @g@{‘w%nbgﬁggtrﬁ:dg 4|5!7Sﬁ‘{ﬁ“é’ﬁ‘i“‘§“%&”?’fq h%lﬁgmbpgggrk tvapeslengiéength
of 525 nm, and at least the LED chip with the peak wavelength of 560nm and the
LED chip with the peak wavelength of 590nm chips are added between the green
fight chip with the peak wavelength of 525 nm and red light chip with the peak
wavelength of 630 nm. A continuous light spectrum can be formed instead of
separated peaks, when the 6 chips with the intervals of about 35nm for the peak
wavelengths between the two adjacent chips emit lights simultaneously (see Fig.5
and Fig.6).

The above mentioned 6 LED chips 5 are arranged on top surface of the heat

conducting base 1. The electrodes of the 6 chips 5 combined electrically are led

out from the lead frame 2. The lead frame 2 is a copper-embedded plastics or
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wavel ength of 630 nm A continuous |ight spectrum can

be fornmed instead of 25 separated peaks, when the 6

chips with the intervals of about 35nm for the peak

wavel engt hs between the two adjacent chips emt lights
simul taneously (see Fig.5 and Fig-6). The above
nmentioned 6 LED chips 5 are arranged on top surface of
the heat conducting base 1. The el ectrodes of the 6
RPCBSpiateC amki egflframect hhs al doppar-embeddeB8triplds & ILED tleetrode
lead frame 2.. The lead frame 2 is a copper-enbedded =
lphdisut eigp @5 Whith cRPCEtp p@p&lcaﬂm@eltédhebpgﬁ@@ma@ dgiving circuit

er - enbedded st rj.p . a e .
€ PRE o SRR RO B E el ofiey )Y ARErppfisidtea fom e
Fé R Cohad@mgtask Ne THeIl¥Ad Bader Cidi drranGed olifde the reflector 3. The
copper-enbedded strip in the lead frane 2 is

EER chipsdadreycoversd withcaltransparemsilicera®. conduct i ng base

1. The lead frape 2. is.arranged qutside the.reflector .
3. Fhe =& Houer BT ooPL B0V o8 U 6 dh Gl o adust
§li1[t)hpfh'ﬂ§13ﬁiesm§h@|r@éﬂe&ﬂi€9§hi9§ it BRI 16 HicARvEaARe kiesired color of
out solely or in groups, to adjust output intensities

bidhts Hhese spadifidatiensoi yagiationpaaisa antigipstahle byHike skilled person
desired _color of lights.. These nodificatiqns_or, . ,
Tobp T 38 b Sanray SRR A T oyt & bR Y b s used in
éﬂ{,\odi,ingn{iggpg\x,ﬁm ﬁﬁg%_tot al energy distribution of .
t

e spectrumo e 6°LED chips used in 1 o the
enb®Efering to FigBowmdtherrergbédimBef ef thenghite LEDywab, high CRI is
anot her enbodi ment of the white L%gm:vi{th hj gh CRI i?
showm. Inithe embodimenti thelve LEINENpe 5 virish spriainssiy fyipes of the LED
contain_six t ' .
GRS 28 Bl By ot kB 085, 08, B01P9881 98 pown
IFfy. dol. GacBGypdatihet VPR chfps- éditaih bk Ghipgseraitiiigalights &0 different
chips emtting lights at different 15 wavel engths. As ]
iwavalsngtsed\si fustrajeddn Rig8ct thel eNeEbEEhcpipssd #re arranged in
arranged in _ stagger t.o allow .a,goad Jight,.
aceRg vy 18 25 FiHies B mied R A o1l s arg e blue
Lﬁ§R E@lPth‘i’ﬂ it ttrkbeﬁéléi@lﬂ/avaé REUB7Ah, HeBile dren HMa ED chip
green light LED chip wth the peak wavel ength of
Agifnthe phak graveiengiiglof 4980mcHhe greer lighte Lp&akhip with the peak

wavel engt h of 525nm the yell o en |ight LED, chi
WAVEIATGEh BSABNaR ot Kol oBen 8N EEEN AP gtk 1 Blanath of
i . 5iB6: IRERniaNia] BRYAK WaveRABM 8Nbdrie ah& the red
%@HHE%D%%’ES |g/lﬁttlh t hewgkéla vvag{{/egl engt h gf 630nm They
Alght REDa¢ge dvithrths pehk avavetemgir oft 8Gnn. Nhaynarer arsdngied in such a
bet ween the peak wavel engt hs of any two adj acent L(FD
manner that the intervals between the peak wavelengths of any two adjacent LED
chips are about 35nm. The twelve (six types of) LED chips are divided into two
groups. The chips in each group are connected in series and are lead out by lead
strips which are connected to the driving power supply, as shown in Fig.8c.
Referring to Fig.8d, another white LED with high CRI comprises nine types of
LED chips emitting lights at different wavelengths (only one chip for each type).
Use of the nine types of LED chips emitting lights at different wavelengths can
improve the smoothness in the energy profile of the spectrum of the LED to

approach the energy profile of the spectrum of the standard lamp. The nine types
16
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chi ps are about 35nm The twelve (six types of) LED

chips are divided into two groups. The chips in each
group are connected in series and are | ead out by |ead
25-strips which are connected to the driving power

supply, as shown in Fig.8c. Referring to Fig-8d,

anot her white LED with high CRI conprises nine types

of LED chips emtting lights at different wavel engt hs
dfombycrofe eaipiqy fher pesic vatiyipayths ofUsE7roh, 868nmj ne0drip&35nm,
of LED chips emtting lights at different wavel en

h
53R, 58RIy B94MHR. &1APBt AMEE30NTR respeclyRlY ghhey e Aianged on the
Itb%]ag fcl%ﬁ@?%uw t a%fe { I@S t"TERhEQiqhg c%RpJeO@%Degt Ynglrl‘fpe.mél'ﬁéen?hril%s are

€ spéctrum of € standar

4iviBes intd welgréupe. Thé pisst g o yorhitbds fvak B ¢hribe vgthhsutatantially
457nm 465nm 490nm 515nm 535””\5 560nm _ 590nm
Froienwvarele BB RN & ok [Seranmpriseg of five | ERY ehipg willh gredwayelepgihs of

d i b | J,: ! ' .
S SR ey 286, &% A9 B . S i Totfigea i
$drlest THe0YBcHHAINGRIUPS chhtémsL BIArChEDS chipé hwisitiksibathtiallyl Yonger

s shorter wavelengths, i.e., it is conprised of five
wERlehgths i@, tits cheprisactridagt HED ehipsagtine vweaslamgths of 590nm,

0 465 490nm . tivel whi ch
SR P AR Vh S SRRt 1 Bfe e g groves of
LEES ehhmie inhsetidb shaiichindl) \ard Radiesut regpetieaigtySead out strips
I.e., It is conprised of four LED chips with the

waictl e gbivseaéd BOIMiNG ciBBO rimSilcESihm ramtbeds Ohthe ahiinscin the two
Gohe e d PP daerESeRt harhe P Y Sizdeatifed ® Bive the two
HERREEY AL pich o ) LB N o e e

bBmbleRity 00 the leiupicanichewlisf fles entrent iDehcrdgprmpdeat be adjusted
power supplies are re%u[red to drive the two groups
deeolhmlﬁﬂtwe%w isv BeyetioR! tia orgrstinge ther Cﬁlvo;:;p@ﬁ/e\‘ED-- The fotal
su ies may, increa C :

aBRet BE4F% bR el YepkAF epr FEEktay Horlsy dor woting gnd the

adpsistyest withstahd antdagh cwp, @8 dppréwsdatef ibyithe skiled person in
adj usting the | of the LED.. The total nunber of
theeadhi ps may depend on the necessary power for

wor ki ng and th capacity of Wt hst oo} . 1n each .

o e e SRR o AR e aitern
Jveleggm%aﬁfedc biRafidieoCRRD ARSI FAANE conltaind ¥RASe fdht LED chip

chips émtting lights at different 20 wavelengths,

twith thendbavesdrigtim od ¥6Anmebedegrs 46tmmband 420 ad.ER phipewith the
i ght LED chi with the vel ength _of 465nm en .

R ey o&gﬁyﬁ%@m ReMEsc AP @ tﬁénm and D R witn the
wavelength of 610nm between 590nm and 630nm. In the combination of six types
of chips, the energy distributions for the spectra of the chips with the wavelengths
of 490nm and 457nm are overlapped at the wavelength at which the output powers
of the chips are 1/4 of the peak value of power as the interval between 490nm and
457nm is 33nm. Having inserted the chip with the wavelength of 465nm, the
‘interval between the peak wavelengths 465nm and 457nm becomes 8nm and the

interval between the peak wavelengths 465nm and 490nm becomes 25nm. Thus,

the energy distributions of the spectra for the chip with the wavelength of 465nm
17
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wavel engt h of 515nm bet ween 490nm and 535nm and a LED
chip with the wavelength of 610nm between 590nm and
630nm I n the conbination of six types of chips, the
energy distributions for the spectra of the chips with
the wavel engths 2; of 490nm and 457nm are overl apped
at the wavel ength at which the output powers of the
chifps are 1/4 of the peak val ue of power as the
e

andtfer el chiprwie hesgaviienail of ADPAM Pis4BAKMareeRgPPed at the
! | Motieintane ‘

Wb o i he o b e D e st PSR 3BT 2 of he
pear ovetge STInpawst, tAwe a redull the drergye @iistiiutiopeakerlapped in the

wavel engt hs 465nm and 490nm becones 25nm Thus, 30 the
veavetepgtidrangei ¢t d7ors-48Pninheubstantieliy beepmenha karizental dige with

DR GO0y LA S S0 Sy W L0

ONRY AR NBE Rvaablenathc Bf &TEhre LichéerPAV@IR il 53Bhne RbpSedu the
not nore than 1/2 of the peak value of power. As

a
inleadals between dhe pgipcantspaakpuayalenahefrom it 26w and 20nm,

SO S Y R, (R 8 BSRERRS, B Al §5m an
dI0nAH AR Ubalde N R QAT BetivaBE &the Sidadedt Ipkak tidy ths from

chip with the wavel ength of 515nm bet ween 490nm and
ApEmin 28mmr Eokretore Hibe enatgyrdislributinnswaldhe spectealfoadlerchip with

eak vel e s from45nmt.o and 20
e Stuelroin oS Bhmeatdls’ Ui o aTR i BaieioasB, ofdop or 535nm
ﬁé%@lgﬁé’éﬁ&qhé%%leﬁﬁ% ataIRIEM IR ButhBANEFes NS the chips are not
I nterval's between the adjacent peak wavel engths from
inbredOram 12 a0t pdhievelieraf, povier emd iy edesgyr dibtribuborss of the
of the spectra for the chip with the wavel ength

a for the chip of
- Sestim fepdhe gihin Méthciepwaralangth eofna N idh fass the ot with the

vg/g\?eg%%gtﬁro‘? &BE@L &?ﬁigdjngﬁtaré g%o%‘?l%ﬁﬁ‘&} Qt ﬂ}teh%{/éjgrfétn g?t which

powers I ps are no nor e

fheerusatlponddrsiof e ¢Hiveareaist b taBae gy otlinetpaaiuiahansf power.
of the spectra for the chip with the wavel en

h of

Sittrvahdhel ch'tprwm@ec\ﬁa\ﬁlwgﬁfh%f REOTYB afd g éW@tMﬂgﬁeg@@mlﬁngth
0 l t

S R Bt T IRER, L B ALOLBLSHYI B e erery

Bﬁﬁﬁ)uﬂiér‘? &Erléﬁ&dpﬁl?{heVﬂhV@?@%thn@\ﬁﬁé .of 580hARBODNMNRas a lower
0

chip with the wavel engt 60nm and the chip with ..
bhtputreavedre it giilhnotafeabp afieat tiaey energy districationin its erdoein Y\dhen the
t he Feak wavel engt hs so that the energy distyributjon

Biner hypspedl e (NPSINPES STRYHATEOHEY. S BSHH STibHtieRs of the
e
on the necessary power for working and the capacity of bearing power in each chip,
as appreciated by the skilled person in the art.

The size of the LED chips mentioned in the embodiment may be small, such
as 0.35mmx0.35mm, or may be large, such as 1mmximm or 1.5mmx1.5mm.

The number of each chip may be determined based on the desired power level of

the white LED.

Embodiment 2
18
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ni ne types of the chips work sinultaneously, the
energy distribution of the spectrum becones
relatively snmooth. The total nunber of the chips may
depend on the necessary power for working and the
capacity of bearing power in each chip, as

appreci ated by the skilled person in the art. 25 The
size of the LED chips nmentioned in the enbodi nent may

beRQﬁEén'ﬂg Fig9ch LEAslampasitikigh $5thyill be dassrige- | ar ge,

ﬁg@b éﬁ“@ﬁ’éﬁs gr;g@s G@R@ab?g@ §/g£§ I'TJEG P1f a cfb‘?éﬁng to the

;lrsé/éﬂt nﬁxfennbh QsVHai light b&lce 3PnERREILIFERY 1 2 ald ﬂE@d alredtiydon the
Fig 9, a LED lanp with high CRI will be described. The
toEDf KW@@%%%@M@%@%M@MS%@@ witRn el ghig Sorks. The

l?%i 1%%%%@%}%@ R 1m éﬁ%&?ﬁ%{%ﬂ&ﬂf laggcx% Ihl ﬂhgnurpwous flux of
4 %.tQEEb%n@ﬁ%eéﬂ tﬂlé é(ﬁm‘éﬁ\eﬂté %Vblgwu@lbfh\ﬂﬁtb LEDs with hi 3gln CRI

di ssi pati on when the works. The 5 heat sink 1
desscebed anoordiog o UB@@reaent Inevegtiorewdll be Esed,sam appieciatasl by the

| £1 ux . of L e ¢
sl Peren: & 18 ari e bisTRR el Sieur gy gaoonical
Qﬂé&fﬁgb@di/eﬁgc ol dHg1d 9eMé%nF’th€$§ﬁHctlh@Y:80éﬁ 9 h)hn@glane for

used, "as appreciated by the skilled person in the
thetwhitBhieE DS indthe ED(@) ofi wc ar8df Bujactomziécarbpravideshpo dite inner

walbef e 1EHRENG 508G I AR TP CRT § e rhi BeL g &ng Alow the
{lgﬂﬁ 16 dY95t Hés%gaar@%%h Tﬁé E‘Bf l%ﬂéctﬁlng ANEr @'rrﬂ‘ék%% I fixed on

I nner e re ectlng cover

fHeOb B &f it Bedt’ silans Mhe hdut sinkgt & raade af highy thenalldogtactivity
to exit at desired angles. The conical reflecting
owiesialsd angrisy PeIvidedpsitlt fire@ndhe quis supgcefas geowadp Fig.9. The

58%%313-%@%1 gnsgéoosti QF c%f"i%v d‘?oﬁ%ﬂﬁ h v§h Qfﬁg@n{: % 'ﬁ@!at dlSSlpatlon

erials an

trRe tQYERE of td RER sinkS1 3 RAuable tElbg fited T melﬁeﬂa:ewr 'Shreﬂkottom
3 provides good air convection and high efficiency of

béme i sinpdBii® nonnefctﬁéi wnﬁpa shpshaped Mésnrera@meﬁrtdr yathjngwhich
THLAREAS b A58 b S TSR v
ms@:ﬁtﬂoﬁ lgﬁﬂ@&{ %hle“dr\’\‘ﬁrid“énﬂ‘um Ghd tﬁé“ﬁeéi@lﬁk' 8 The Blaistic fhember
is provided. T

| astic nenber 14 ensures enough
glieis tprovided withsul eiécntm:al wehmextor that iis ewd nthe letenctnoal gonnector
and the heat sink 13. The plastic menber 20

14
POcvRYIERMIAILES RFFrRV-Setstinp COBMACEST onip!htoria hayang! socket in
H?)ubl% o‘?%ul{lﬁglfeect.oﬂ(ée\%lfg LEDs may be fixed in the center of said reflecting

cover and the bottom surface of the white LEDs may abut against the heat sink
which is provided with fins and has sizes fitted to the reflecting cover. The white
LED(s) may be mechanically in contact with the heat sink by the screws or screw
holes on the heat conducting base. The lead of the LED(s) is electrically connected
to the driving circuit 8. The driving circuit 8 is electrically connected with the
electrical connector 10 by its housing. A transparent bubble shell 12 covers the
LED(s). The transparent bubble shell 12 may be a colored or light diffused bubble

shell made of common glass or plastic, or may be coated with a tayer of light
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10 may conprises a screw socket in a common E27 or

E14, or a bayonet socket in double or nultiple feet.

The white LEDs may be fixed in the center of said

reflecting cover and the bottom surface of the white

LEDs may abut against the heat sink which is provided

with fins and has sizes fitted to the reflecting

cover. The white 25 LED(SEOrm he nmechanically in

ewweesian Mateat erethedanersvalkofdle trarspaerd Reibble shetew

hol es on the heat conducting base. The | ead of the

LED(s) is electrically connected to the driving

Embedinten83 The driving circuit 8 is electrically

connected with the electrical connector 10 by its

houé\l gD mane digbhaeese wgdbfos isdear lighting s ealso tpevided in the
D%t) The transparent bubble shell 12 nay be a

B’&F PHAVESHOR ght di ffused bubbl e 30 shel |l made of

CONRRR M ARSFi§1 OPHRILES plade lagﬁvs&@cec@atrﬁﬁovw@m.r@ i amrar to a

of light 19 conversion material on the inner wal

cdmemon dridp alanet light sigueces Bxddpt theehbaldsinewhich s IaEBdlatlon plate

pl ane |ight sou sed for ingdoor I g 0
Brogedenith feor rdouerae dingrvats R thdtichaieEhasg Bojom surace
E}ogrd%g kD Sins EPhRlians éur@&%sscgf%ﬁgefefl&r’flnlgn\ggﬁg akd %%\)ld& with

S'sinilar to a  common D plane I'1 ght "source except
pijedtieas 4'siAnk onbioc mars o&thleamhlmLLEﬂs Pl aitle highr@R am:drdmg to the
with two or four reflecting walls. The radiation

ST iOTde DTSR PTG LEGISARPGBRS G it AEHE0 MRnauA B 216 fred
h I
BWAIEEP o P EAEE Sk 9 SpBie g o, o

wiektichi @nneRingaissio bdithg otiter bide of thevienédting Walhie conndsed to the
of the LEDs depends on the desired |um nous flux) are

tirixiad cirditit 8cThy tensparent blpbtdqa shelt &2 é¥ fixerb ondhe r@,?lwdng walf to
An el ectri cal el.ectrica

eorifue e 5o rTS PBeC It sttt Tikutadifliopru SRS EE be granged on

e ﬂ)aéksfaE@Bf‘ﬁEtl At §Rdé P%te Qééd’ﬂof‘%e%lé@héht%ou%’é%r back lighting
t ranspar ent bub | e" she 12 is fixed on the reflecting

walicetfor 4 BCRQhdEY eryata display) aod ptllranmdinggthe ligbluguide platee Since
radi ation plates may b rran bac ce of )
oWt RoP RamIES AR b 1 Bebrenea ey il baGdTp e sides
t f
Q{a‘(ﬁg rbhqqg thQurféMr‘rbeﬂy, P tfe Jgﬁtglnt(hbht% Iqq.t@ LHBSR.

rroundi ng't gui de plate. Since
t he /W(hiot;gh thieghtioverdestrstiohrhamexplaineBBoie srm‘ciﬁecetnaimbdlments the
repeatedly by its bottom and sides and exits from

tRERSE MVEBEOT MAW PR JPledeniackin GiRgs @mhngﬂ@ntﬁsﬂaﬁﬁml@d person
u n f orrﬂlgaggi oa{%?%cgagg fﬂ?étlyﬁ oﬁﬁ't%éﬁlcgt? %\%rén%t\}a%gtlgﬁssof the above

emboduments fall within the scope of the present lnventlon without departing from

the spirit and concept of the present invention.



present invention may be inplenmented in other
enbodi nents- The skilled person in the art would
appreciate that all of nodifications and vari ati ons of
t he above enbodinents fall within the scope of the
present invention w thout departing from the spirit
and concept of the present invention. 20 Cains Wat
is clained is: 1. Awhite LED with high CRl including:
a heat conducting base; a 3@ rame, a reflector
surface of said heat conducting base;
D@Eﬁﬂﬁ%%gﬂ ?gﬁd on said heat conducting base and in
saidwhid | EDWIth EgEl CRAitciuitspar ent si | i cone covering
upper surfaces of said LED chips, wherein said
r2healcaepAustingaseni cal cup havi ng an open bottom and
méfadQ% NS for mxing light are provided on an inner
surfdace of the reflector, and wherein said | ead

f & TR ClOAFixG 6h BRopBiiredtel oF sfald_tﬁc-ﬁﬂcbﬁudchﬁg baid;om of said
reflector and is fixed outside the bottom of said

r P sbips fixathan gaidtheat copsiicting ba‘@eéam inssgiicreflgglior and

d d,. wh
o8 Mon a8 HRD s B8 %erBBREL Arbles o S {E T hiRE e ry o
dwﬁ{er%nﬁggld P@f?é%td’i’qé’glc%ﬂg‘tahéjp ﬁéﬁﬁb b} RPeRTbokibR 4t Protrusions for

i ncludi.ng. at |east one chip, said LED chips are
miéry lahg eck mdldedmblamenhalvaﬂtwrfaaé bitherrefientat, hpdit

conducti ng bas in such a manner _t hat nterv of
p@ﬁﬂ’%?f@gé ﬁgmﬁfhacsv\ﬁ) sizgj wiugh s fittgy Lonﬁiﬁsbqt@m 0? said reflector

and?% medoogﬁagé tﬁ@bgtt&ﬁgf)‘%gidpr%ﬂg&w gﬁ& oh@ rté Y%face, of said heat

ectr 'ectri cal connecte S on sai
coldeeting baseand?, The white LED with high CRI accordl ng
to claim1, wherein said LED chips ri se_six
oivherem sHA AELLARIPS LRrgPTiseypl Igasttsiy @99%@??5@ odyins ?j@&twg lights at
dlffWPe ¥ g%%?wa?/el Wg{h%hegﬁftyﬁézcgnrﬂnéﬁ ch@)s%aﬁdlhb gﬂtl%z%s/igo%%nghlp and

green

saiéﬁ_@lmzﬁlﬁﬁ afe ﬁﬁbh?&é’lﬂ Qﬁ@@&nbingﬂtelecﬁﬂ%'ﬂmoﬁ@alcﬁﬁe&f &Md@cting base
I'i ght and 630nmfor a red light, respectively, said

in $UED @mmebé’yaiganemmmuqﬁ@leay waynleegtf@opfutwoma@@t LER chips is
208 . B o TR e e BRRB D oo 1o
leads on said lead frame.

2. The white LED with high CRI accordihg to claim 1, wherein said LED chips
comprise six types of LED chips emitting lights at respective six peak wavelengths
which are 475nm for a blue Iight, 490nm for a blue green light, 525nm for a green light,
560nm for a yellow green light, 590nm for an orange light and 630nm for a red light,
respectively, said LED chips being electrically connected in series, in parallel or in a
combination of series connection and parallel connection and having leads electrically
connected to a driving power supply, and

wherein said LED chips are divided into groups, each group of said LED chips
being connected in series and having leads electrically connected to a driving circuit.

3. The white LED with high CRI according to claim 1, wherein said LED chips
comprise nine types .of LED chips emitting lights at respective nine peak wavelengths

which are 457nm, 465nm, 490nm, 515nm, 535nm, 560nm, 590nm, 610nm and 630nm,
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connected to a driving power supply, and wherein said

L. ED chips are divided into groups, each group of said

LED chi ps being connected in series and having | eads

electrically connected to a driving circuit. 3. The

white LED with high CRI according to claim1l, wherein

said LED chips conprise nine types of LED chips

emtting lights at respective nine peak wavel engt hs
respiityblyasa@d 452nig D 48®a peingodvided Bits arfirstzgemmvhBg0a gpmposed of

oSS Al G0 . oo

and ‘éf:tlvefly cY&mbgl@dQﬁ‘ ‘s@ﬁe@gﬂld hisBEorld §BLig \nﬁﬁcrﬁgﬁ%mposed of
wavel eng hs of 7/nm 535nm Onm 465nm  and 49

four &&e chips eetrmttmgn!lgbmi atl peak smvemgemdthQ@nmn 63gmmu§15nm and
whi.ch is corrgosed of. four D chips emtting lights

610m FreprCyeletARGEisd '%Fe'@f@ﬁ 630nm 515nm and 610nm
" GRBESH 'tt}’eetty 5%8@% eeD Ehl?@rcbﬁﬁecté’(pﬂx whiehdvd RRpE¥Re leads

groups chi ps connected I n series have

for cespentihg vespeetdsdriving cikoithlect i ng respective driving
circuits. 4. The white L W t h CRI accor in to.
cﬂale91W%e¥%an§B| kigh &R %ﬁﬂﬂ&g iAgCIRRL e e%)as(agi heat
bas o} f I

co d”hc n %\%? tl% aﬁ%?“g? |U§F§ M%%g}g'ecgépg{/ régu m'uﬂhﬁ]; tE)%é]:'allugh-fthermm

cotﬁcﬂﬁﬂhﬁty PatciaRe ahaseqsroviddd atithom tydel sfsradiatiol aasemblyi arakdiation
radiation fins with one or nore spirals, or a base

finprbridhdare spirahragiation figaWith e eMRET SPIEHS. iof @ brse: Bievided with a
f f
sogi e B ot B b R Bl fa Bl 00T B corboser o

a édb%oft%ﬂé&é bPRighliths il CaRgRMivIdN matdiRild, Adp @édlétitﬁ‘\ ﬁbtpﬁﬂélﬁged on
and a. group of lower radiation ribs surrounding the

thestmmfrthe stipeort s pagroubef Inglea r@iu@iem rlbésasurwndlm@tthﬁ@uppoﬁ the
t
subBit heine A SPBLRE Copr B BIP AT RS SLARSIEN it 7Y ¢ s
C%me‘? in e} éd‘?]ttbff\srlbsaarg AoRdS] wgﬁﬁtthﬂoﬁgﬁ%@ mtll‘.% déH¥e‘?rwh|ch has

di ams er o e super feat  conduct i ng”pi pe, the netal

a BhPetedthdthe egedlad outed didnetesoitee shpart hezocdodidting pipgyéhe metal
or the nmetal pipe havi ngl an inner diapeter which is ,
pirsapraibe anasl 1ed g SUpet kAt CaNEUEiIng MiRgPTIRe MRtalRIPE BRYing an inner

di %é{egc%&f Egﬁatpee 311 beugg?ﬁtlgéiﬁo' tﬂg s@r%\?\}eov?{ ﬁd?t?%%ce%%e heat

orous or ousi ng mad
conBEstrtiaee ofBieEPS, anar et al  encl oses the support
and becone a part of the support. 5. The white LED

vvlwherhlngla pRiouaceionei-ikg heusing mede ajinaswating anaferials or metal

enc Jsleg%l!leogudp%rt and become a part of the support.

5. The white LED with high CRI according to claim 1, wherein said reflector is
made of metal material of copper or aluminum.

6. The white LED with high CRI according to claim 1, wherein said protrusions are
spheres with smooth surfaces and have same or different diameters, said protrusions
being arranged in stagger way in alternate lines, in arrays or uniform pattern in
descending order of sizes. |

7. A white LED lamp containing the white LED with high CRI according to the
claim 1, comprising.

at least one white LED,



made of netal material of copper or alumnum 6. The
white LED with high CRI according to claim1, wherein
said protrusions are spheres with snooth surfaces and
have sane or different dianmeters, said protrusions
being arranged in stagger way in alternate lines, in
arrays or uniformpattern in descendi ng order of
sizes. 7. A white LED |l anp containing the white LED
\/ﬁtf‘?{‘sl‘?ia@arﬁ‘twmﬁ&:‘%'kdi ng to the claim1, conprising.
athddftamlk; one white LED, 22 a transparent bubble shell,
a heat sink; a driving circuit; an electrical
@odnmvig @rcuitand . a transparent silicone, wherein said
white LED | anp further conprises a reflecting cover
\/ﬂ’i‘i%‘i’u"tf'%a'gong%ﬁ?réai‘dcup havi ng an open bottom and is

' ki ojections on its inner wall surface,
g\%sﬁg%n\é\%glh@’cover being fixed-on the top of said

verdreini seid vaidied LBDI laenpl Rlthdpedongpriskx ed réflectiRg @98t Which is a
of said reflecting cover and the bottom surface of
coniggl eEpARYIRD apEIpeARRAtoMgad s ppravided wWithpraectiongtincits inner wall

surf?é#?Véaﬂ%ﬂgkﬁr&éé\{é? g%@@ vd}g?s S #8Soh dr 558 ﬁe%étgpn?(msaiga\{vfafte LED

l'ecting c rei n sail el éctrodés

beinghiixed ih B aertet 0NB&iE trefbdtingtddeedind Ble NdtdMVshfSce bf &4 white
the |l ead frane, and wherein said heat sink has a

LEDhakuts poaioaheaid baatwinkwhich ip pevideddvit st and hasrbiees fitted to the
releiithi n é/vhi c(; a driving power supply is accommodat ed,
ﬁcﬁggﬁf)\ésrt?% menber being provided with an electrical

GRHENEIRt Rfid dlectb8e$Bsaifl-whiReL b dre cbRf:di@do A% 8HMEa wires

to claim7, wherein said electric connector is a
fronsthedwad heet angr ef erably an i nternati onal standard
screw socket of E27 or E14, or a bayonet socket in

RABPIE B ReAtS astRettory cormeeighpitl 2,9ep-shapgd plastic member
S B0k BB b AT 1Bl W v
providdaxbivith ah elldctrirmdl eorofectyir s §eendr pl astics, or is

8. The white LED lamp according to claim 7, wherein said electric connector is a
screw-socket, preferably an infernational standard screw-socket of E27 or E14, or a
bayonet socket in double or multiple feet.

| 9. The white LED lamp according to claim 7, wherein said transparent bubble shell

is a transparent, colored or light diffused bubble shell made of glasses or plastics, or is
coated with a layer of light convérsion .material on the inner wall of the transparent
bubble shell.

10. A LED lighting plane source used for indoor lighting comprising:

at least one white LED with high CRI according to claim 1,

a heat sink;

a driving circuit;

an electrical connector; and

a transparent bubble shell,

wherein, said heat sink is a radiation plate provided with two or four reflecting

walls, the radiation plate having a bottom surface provided with fins, inner surfaces of
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coated with a |ayer of |ight conversion material on |
the inner wall of the transparent bubble shell. 10. A
LED |ighting plane source used for indoor |ighting
conprising: at |east one white LED with high CRI
according to claim1; a heat sink; a driving circuit;
an el ectrical connector; and a transparent bubble
shell, wherein, said heat sink is a radiation plate
the peflegtinewalls baingwsoided with nreiestiansi algeasignesof theggeflecting walls
.radiatio ate having a t r ravided w t .
be"}q Réo,v'c’eﬁig &'ﬁ“‘ séunr felJ:\ecC & ofcoﬁggétp?énbé? I ée'gﬁ t?n&g?“t\%ﬁq‘ﬁsee' bt\él:e n«%ectncal
conREGMGURAE Béihl conimdcsd 10ans dridihg lckadt apse of the
reflecting walls being provided with an el ectrical )
cghereint thadramnsperesh buplje @Be&ﬂs Bxegleon theereflesting walls to achieve a

seRBARL P EnS 39 SRHPoPhct Reo e 8nt I SpbIe=Riee porbines.

fixed on the reflecting walls to achieve a separated
pl ane |ight source, or at |east two LED plane |ight
sources are conbined. 24



